tution of cut-and-thrust swords for rapiers, of round shields with body armour for long shields, and of iron for bronze.
Very original, too, is the treatment of the fibulre as illuminating the complex phenomena of this transitional period. Myres regroups several of Blinkenberg's types into larger units the distribution of which is shown to correspond respectively to the area affected by the sea raids mentioned in Hittite and Egyptian documents, to that of the similarly attested land raids into the heart of Asia Minor, and to the Achrean confederacy under foreign dynasts in mainland Greece. The uniformity of the early types in the last-named region is such as to imply quite intimate intercourse between the peoples from Thessaly to Laconia. Yet, apart from their foreign rulers, these peoples must already have been speaking distinct dialects, ancestral respectively to the Ionic, JEolic, and Arcadian of classical times. Myres ingeniously suggests that the ' mixed dialect ' of Homer was such a lingua franca as was needed to facilitate intercourse in the conditions described. With the break-up of Achrean domination after the Trojan war, specialised local types of safety-pin grow up to symbolise the interruption of intercourse.
The Dorians, too, are recognisable by a special type of fibula, the spectacle brooch, but they did not bring it, as has been usually assumed, from the far north ; for Myres would seek their cradle where Greek tradition located it in the peninsula itself, on the north-western fringe of the Achrean confederacy. Nor was the geometric style Dorian, as is generally believed. It was rather the creation of potters, trained in the old Mycenrean tradition, but working for a new public, the product of that dark age of migration the social conditions of which Myres reconstructs most brilliantly. In this style the concentric circle ornament is indeed a contribution from beyond the Balkans, brought by those Lausitz invaders whose presence in Macedonia has been demonstrated by Heurtley .and myself. But the Lausitz invasion was just .an episode of which Greek tradition preserves memories that lesser authors find it convenient to ignore. The invaders were not Greeks but Thracians, a view which agrees well with my independent conclusions as to the linguistic affinities of Lausitz folk in the Danube valley. Apart from the concentric circle enhancement, the geometric style is essentially lEgean and reaches its highest development in the region least affected by post-Mycenrean intruders, namely, Attica. But in its No. 3175, VoL. 126] development the guiding spirit is no longer Minoan or Mediterranean but Hellenic, as Myres shows in a masterly analysis of its content and rhythm. Peculiarly suggestive is his comparison between the rhythm of vase painting and Greek versification. Here lies the clue to the initial question. But to use it the reader must turn to the actual book and read and re-read its arguments, even when they seem irrelevant or repetitive.
V. GoRDON CmLDE.
The Importance of Morphology. T HERE is a peculiar irony in the fact that the method of investigation which in the nine· teenth century was responsible for the greatest revolution ever effected in man's . outlook and appreciation of his own place in Nature should at present be despised and rejected by so many biologists. The publication of a new treatise on morphology is a challenge to the widespread attitude of depreciation of the value of such studies. Perhaps the question at issue can be best defined by a concrete illustration.
During the present century, many hundreds of experimental and clinical investigators have been occupied in the attempt to discover the means whereby co-operation is effected between the pituitary body and the hypothalamus. Yet the unifying device is visible to the naked eye. Prof. Gregor Popa and Dr. Una Fielding have recently described (The Lancet, Aug. 2, 1930, p. 238) hitherto unnoticed and unique series of vessels for conveying to the hypothalamus the colloidal material elaborated in the pituitary, which are virtually the ducts of the hypophysis, the channels in which blood serves the hydraulic function of moving the colloid upward into the brain. This is merely one example of the importance of morphology for the solution of problems of function, and a hint of the risks to which biology would be exposed if what Prof. H. S. Jennings (Science, July 30, 1926, p. 98) has called the 'phobia' of antagonism to morphology should be permitted to dominate our work.
It is the business of every department of science to lay a sure morphological foundation upon which to erect the edifice of knowledge. Whether the subject of investigation be the structure of the atom, the anatomy of a crystal, the plan of an NATURE [SEPTEMBER 6, 1930 engine, or the architecture of a living organisation, the fundamental consideration is obviously a question of morphology, the neglect of which would stultify any attempt to solve the problems. The physicist, the chemist, the engineer, and the palreontologist do not waste their time in denying the importance of a department of their work which is so essential for the success of their efforts. Yet at the present time we are face to face with the paradoxical phenomenon that many biologists want to repudiate the particular instrument of their subject, which in the hands of Charles Darwin effected the most complete revolution that has ever been made, not merely in the interpretation of living plants and animals, but also in the whole attitude of man to the universe and to the character of his knowledge and sympathies. It is important not to ignore the fact that although Darwin's ideas were in large measure inspired by studies in field biology, in the geographical distribution of plants and animals, and in breeding experiments, his demonstration was based, as he himself so clearly emphasised, on morphology, which in" The Origin of Species " he called " the soul of natural history". In emphasising the importance of morphology and the danger of neglecting the direct appeal to the observation of concrete facts, however tedious and laborious such a discipline may be, this attitude must not be supposed to involve any failure to recognise the vital importance of the experimental inquiry into the manifestations of life. Most people admit the major interest of the working of a machine and the results which accrue from its use in comparison with its mere structure. But the fascination of watching an aeronaut ' loop the loop ' and perform other ' stunts ' does not relieve the engineer of the necessity of investigating essential problems of aeroplane construction. Yet there is a widespread tendency to adopt such an attitude in biology-a tendency that is encouraged by the vast importance and brilliance of the results which can often be obtained quickly and easily by experiment. In biology, however, the laborious drudgery of morphological research is a necessary part of most investigations. Moreover, it is a profound mistake to pretend, as not a few zoologists are now doing, that the field of morphology, which has yielded such rich harvests in the past, has been exhausted and is now sterile. It should not be forgotten that a relatively small proportion of the problems of biology is susceptible to inquiry by experiment in comparison with the vast field for research in morphology. The methods which No. 3175, VoL. 126] established the fact of evolution have even vaster opportunities for achievement in the future. Almost every discovery in physiology creates new problems for the morphologist-most advances into new territories need for their complete establishment the translation· of the results into terms of structure and structural changes. The whole range of palreontological inquiry is primarily morphological.
The attitude of mind that is expressed in the morphology-phobia often assumes a more extreme form in minimising the value of things that can be seen with the naked eye. It is sometimes assumed that anatomical_ work that does not involve the use of an oil-immersion lens is necessarily futile. The prevalence of the practice of resorting to histological d(wices before the object of investigation has been thoroughly examined by ·the naked eye or with a hand lens is responsible for large gaps in our knowledge and a vast number of conventional errors. Not long ago a distinguished surgeon came from Europe to ask for permission to dissect muscles in the human body to compare the lengths of active flesh in the flexors and extensors. When asked why he undertook so long a journey to do what he might equally well have done in the laboratory of his own university (within ten minutes' walk of his house) he replied : " If our professor had an elephant to dissect he would begin by cutting it into sections 101-'-thick." This absurd remark unfortunately expresses quite truly the irony of the attitude that is now so prevalent. Even if it be admitted that much of the distrust of morphology may be due to the narrowness and futility of some of the academic morphology of a past generation, this is no excuse for the widespread fashion of depreciation.
It would be possible, ifit were desirable, to cite many instances of experimental research the results of which have been utterly stultified by the neglect to take into consideration questions of morphology. What vast accumulations of erroneous inference still encumber the literature of biology because considerations of phylogeny and homology have been ignored! Obvious as they are, these things needed saying to make plain the value and importance of such works as Prof. Goodrich's" Studies on the Structure and Development of Vertebrates ". He set out to write a treatise to expound the present. state of our knowledge of the comparative anatomy of vertebrates. More than half the volume is devoted to the skeleton, and 512 of the 754 figures with which it is generously illustrated. This is due, not to the assumption that the other parts of the organism called for a less elaborate treatment, so much as the fact that the attempt to deal with them with the same thoroughness would have taken a lifetime to accomplish.
Prof. Goodrich has performed a very useful service in providing the advanced student of zoology and those engaged in teaching and research in comparative anatomy with trustworthy guidance to our knowledge of the vertebrate skeleton. As it includes an account of the fossil remains of extinct animals, the book is also a treatise on vertebrate pal::eontology, perhaps the most illuminating and comprehensive work that has been written on that subject. The discussion of the skeletal remains of a large series of extinct animals by a zoologist who is also giving the results of his own investigations on living representatives of the same groups provides a more vital and illuminating interpretation of the fossils than a work dealing with the latter alone. Such a mode of treatment minimises the risk of ignoring the fact that the bones were once clothed with muscles as parts of living creatures. The study of pal::eontology in association with the anatomy of existing animals represents the essential foundation of evolutionary inquiries. It emphasises the vast significance of morphology as the only key at present available to unlock the mysteries of phylogeny and evolution.
The rest of the book is devoted to the gills and gill-slits, the heart and vascular system, the airbladder and lungs, the coolom and diaphragm, the excretory organs and genital ducts, and a brief chapter on the peripheral nervous system and sense organs. No attempt is made to deal with the central nervous system.
In his preface Prof. Goodrich emphasises the fact that his book " is not a complete treatise, but deals with certain subjects and problems of special interest and importance, some of which receive but scant notice in current text-books". This qualification applies not only to the subjects chosen for discussion, but also to his method of dealing with them. Thus his excellent description of the comparative anatomy of the heart, based largely on his own researches, omits any account of the fascinating problem of the connecting systems (the a trio-ventricular bundle).
The difficult questions involved in the evolution of the.diaphragm are discussed with great clearness, and, as the author explains with reference to the book as a whole, the lacun::e in our knowledge are defined, but no hasty attempt is made to hide them by premature conclusions.
The least satisfactory part of the book is the No. 3175, VoL. 126] final chapter. Perhaps the author would have been better advised to have deferred it until he was ready to link his account of the peripheral nervous system with that of the central organs. The use of the term ' visceral motor ' for nerves which supply voluntary muscles of striated type, wholly dissociated from any viscus, is very misleading, even if it is still fashionable among American neurologists. For more than thirty years it has been the practice among most anatomists to distinguish this group as ' lateral somatic ', and repeated protests have been made against the application of the word ' visceral ' to it. Prof. Goodrich claims (p. 784) that, while the division of the autonomic nervous system into sympathetic and parasympathetic may be justified on physiological grounds, it is not satisfactory from the point of view of morphology. If, however, the morphologist should differentiate the autonomic fibres, as he suggests, on the basis of the pathsanterior or posterior nerve roots-by which they emerge from the central nervous system, the result will be, not only chaos, but also bad morphology. Clearly homologous fibres in different vertebrates would then have to be placed in different groups. Even in the same animal the cephalic fibres of the accessory nerve would belong to the dorsal root system, from which the caudal fibres of the same nerve would be excluded, although they do not fully acquire the right to inclusion in the ventral root. These considerations reveal the impracticability of Prof. Goodrich's suggestion.
The book in most respects is eminently conservative. In his classification of vertebrates, for example, Prof. Goodrich includes the Tarsiiformes in the sub-order Lemuroidea, although for more than thirty years the need for a special suborder Tarsioidea to express the admitted facts of morphological distinction has been widely recognised.
These, however, are relatively trivial blemishes in a great achievement, upon which Prof. Goodrich is to be heartily congratulat.ed. The conspicuous quality of the book is the fullness and impartiality of the statement of the present state of our knowledge of vertebrate morphology and the sources of information. Every student of zoology and pal::eontology should be grateful for this eminently useful book. The excellence of the illustrations, of which there are as many as 754, and the valuable bibliography and scheme of classification of vertebrates are features of the book worthy of special mention.
G. ELLIOT SMITH.
